Host-directed therapies for multidrug resistant tuberculosis  by Zumla, Alimuddin & Maeurer, Markus
I n t e r n a t i o n a l J o u r n a l o f M y c o b a c t e r i o l o g y x x x ( 2 0 1 6 ) x x x –x x xAvai lab le a t www.sc ienced i rec t .comScienceDirect
journal homepage: www.elsevier .com/ locate / IJMYCOHost-directed therapies for multidrug resistant
tuberculosishttp://dx.doi.org/10.1016/j.ijmyco.2016.09.044
* Corresponding author.
E-mail address: a.zumla@ucl.ac.uk (A. Zumla).
Peer review under responsibility of Asian African Society for Mycobacteriology.
Please cite this article in press as: A Zumla, M. Maeurer Host-directed therapies for multidrug resistant tuberculosis. Int. J. Myc
(2016), http://dx.doi.org/10.1016/j.ijmyco.2016.09.044Alimuddin Zumla a,*, Markus Maeurer b
aDivision of Infection and Immunity, University College London, NIHR Biomedical Research Center, UCL Hospitals NHS, Foundation Trust,
London, UK
bCentre for Allogeneic Stem Cell Transplantation, Karolinska University Hospital Huddinge, Stockholm, SwedenA R T I C L E I N F O
Article history:
Received 8 September 2016
Accepted 13 September 2016
Available online xxxx
Keywords:
Host-directed therapy
MDR-TB
TuberculosisA B S T R A C T
Tuberculosis (TB) causes 1.3 million deaths annually. There are 0.5 million cases of mul-
tidrug resistant TB (MDR-TB) and the number of cases is rising globally. The current status
quo of the lengthy treatment duration and poor treatment outcomes associated with MDR/
extensively drug-resistant TB, and those with comorbidity of TB with human immunodefi-
ciency virus and noncommunicable diseases in sub-Saharan Africa is unacceptable. The TB
drug pipeline remains sparse. New innovations for shortening the duration of therapy and
improving treatment outcomes (cure and long-term functional disability due to lung dam-
age) are urgently required. Awide range of host-directed therapies (HDT) are now available
which require evaluation as adjuncts to current TB drug treatment. Examples are:
(1) Repurposed drugs:
• Analgesics/nonsteroidal anti-inflammatory drugs (cyclooxygenase-2 inhibitors,
e.g., ibupofen).
• Cholesterol-lowering drugs (3-hydroxy-3-methylglutaryl-coenzyme A reductase
inhibitors, e.g., simvastatin).
• Asthma drugs (leukotriene synthesis inhibitors, e.g., zileuton).
• Diabetes drugs (reactive oxygen species removal and increased CD8+ T-cell
responses (e.g., metformin).
• Anticonvulsants (inhibition of histone deacylation, e.g., valproic acid).
(2) Cellular therapy: using the patient’s own bone marrow-derived stromal cells.
(3) Immune therapies: for example, anti-interleukin-6/interleulin-6 receptor monoclonal
antibody.
(4) Therapeutic vaccines: protein vaccines (e.g., granulysin), DNAvaccines, environmental
mycobacteria vaccines (e.g., Mycobacterium vaccae, Mycobacterium indicus pranii).
(5) Micronutrients: for example, Vitamin D, zinc, probiotics, and so forth.
The Host-directed Therapies Network consortium of 64 partners was launched in
Cape Town after a meeting hosted by the South African Medical Research Council in April
2015. This network (which is open to anyone interested) plans to take forward a wide range
of HDTs in randomized, placebo-controlled clinical trials as adjuncts to current TB treat-
ment regimens with the aims of:obacteriol.
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(2) Improving treatment outcomes (mortality/morbidity) for MDR/extensively drug-
resistant TB patients.
(3) Improving lung function and preventing lung damage so that the patient can return to
gainful employment after treatment.
(4) Improving treatment outcomes for clinical presentations associated with tissue injury:
(i) Miliary TB (including TB meningitis and TB pericarditis).
(ii) Immune reconstitution inflammatory syndrome.
(5) Improving treatment outcome of TB and/or human immunodeficiency virus-positive
individuals with comorbidities such as noncommunicable diseases (e.g., diabetes, liver
disease, and cardiac disease), and cancers.Conflicts of interest
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